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■& ^ a -c & & n <t * # at <t -r * t -f * a y p -t y -y- . 
mm <i^-3ttffr«&v>3&neNi<teAf) tee-afc 

[Ht3fcJS5] 

# 1 -f >^7 U ^ > h&^J£^T3^i!m!&3S±^g: 
<fc ; J:E»<Ha*»**R*«3B*r*«&7 FU-Xi: 

# at * s c t * «h -r * * u sa. 

Ho 

[»#jg8] 0r5i©/tui ; i-?-3^>misaTz>fkm 
Bo 



(2) 1 - 1 4 3 8 5 2 

2 

[0 0 0 1] 

t n * v -f ^ d •? a -t y u- m \z m -r * *> w r * -s . 

[0 0 0 2] 

[0 0 0 3] SE*©^^ i7P^P-fei/-t>-MPU«> 
1t?8ffifi##*§ TUL S I tttl-&ifij ©|g 1 1 5IO@ 

/tf 5. 2tc*$tiT^^^j-c*o> mm. T—f/ixmi 

[0 0 0 4] r-i'/UflOll. gll^lir^h 
(ALU) 1 1 i. ZJUHWvX^ 1 2 Zfapy&j] 
^>^13i, ^L'^X^Hi, A*X< >^7i- 
. X 1 5 t**-T*. iW»«2 Ott. **5*3-^2 1 

fc, Y'fi'D^Dt'^MPUIt A*X<>^7x— X 
15. n»<D7 Fl/XA'X. r-^/U^LT, ^gB 
(DRAM, ROMfO/tU 3 0 i&aaStlTH*. 
20 [0 0 0 5] aiOlt ±fefi£3l$W;::fc^T. /t'J3 
OlC&jrt^ttT^Sr/Pi^Atf)— ffi|4StiTJb5. 
[0 0 0 6] ECO^^EU 3 0fC*5(^T, 7HUX000 

o~o i 1 1 ®-en^ni:, t'p^^aw^p— Ho 

pl~op8«^nTW. CI CTtt, 7K1/Xi 
LT0 1 1 lST'^JSlT^^^ ^tlJK^WSffilc: 

fc, ±BHil^«Uc:^P^7A©^p— M^«snt 

-3*0, filf^CDT HW-XtC*tJSLT0f^<D#^-P 
— FjWMASn. ±SHIf^«)THU'X{Cl*tJnfit3tlfc 
7 FI/XICttjfcLT. ±EBf«©#^3-H©^K:5*lff 

[0 0 0 7] fi£3fc<Z>"T-f i7 PX'p-fe-.y-y-MPUCiSH 

/U-f>?7i-X 1 5^^-LT^.gCOT Fl^Xy\*XtC 
ffi^^tlS<i:, 7 Kl/XA*XtCtti^3*l£:7 Fl/X09ft 
^t'J3 0*if-^/Ui;ti)A1-5. ^'JSO 
fr<bliit>2tltc7 : —?te. US, A'Xl->^Xx-Xl 

5 £ cfi- b t v -f i7 p y p -tr -y- m p u cd gi5 a* x tc it 

tl. fft^l/^X^ 1 4 y^Stl-S. 
40 —¥2 1 l:«t?Tr3-h'Sn. V'f ^pyp^^A^J 

ffli@8S 2 2 »c?g$n, to-? uifyL.fr <b&mmw 

[0 0 0 8] f LT, T'O^AA')^ 1 3»C^Jg$ 
®^^lC*5tiT«. ^t. 7'py7AA^>^ 1 3 (C 1 

[0 0 0 9] 0 1 Hi, ±ffiS£3|E^Jt*3tt«7 r P^7Z k 
5tf *0>^ 1 3©^fi£<D— MZm-tm-C&Z. 



3 

[0 0 10] C0yp^7A* f )>^13H 
1 3 1 1 3 1 (DttiJim* 1 t*0«iD3itS 

©^d^k^t, u^x^ i 3 i \zm&<Dm&mfe 

ffl*bfc«3j«|/^j' 1 3 lfcKJtStl*. flt> ± 
BBfJg©* D^ir#»S 2 0$te<B#Py£JKI^lC43t>T, 

^13 1l:«Ifflii:LT0*«$n5t, a*©*^- 

l^ingsn* cojpK^nfcffi^u^x^ i 3 i 

[0011] -^$0, ±IB«^45ViT, ^tU30t^ 
□ ^7^^^>^13i:llJ;^T, SSJK, ^P^A 
* 1 3 C 0 WBDES ft* ©T, OOOOti^ft 

» (ya^7A©^3-Kopl) AM^EU 3 0d*& 

3<z>Mfc i^io»:3nrcffl^^ p p^^A^^>^ l 3^ 

ffi^U ^tU 3 0O0 0 0 lMfcttlSSftT^* 

*3-Ho p 2**K*uaft, nfrStt*. ^p 

^7A^3-Fop3, op4, op5, op6, 

op 7, o p 8**0#ictt*ms*u ^iff^n^. -tn 

[0 0 12] B12I4, ±E«#«K:i3tt*v>f *o:/ 

[0 0 13] Vf?u7nlf72±fflW®&2 2tt, 
P?7A^')>^2 2 1t, /i^P^7A^ : EU22 2 
/i^f 2 2 3 i^WT^^OT^^o 

[0 0 14] A^l/yX^ 1 4KK£Snfcl*3*a*. ®J 
agK2 0 (7)^x3-^2 1 f:<k^TT3 - H$n> d 
©T3-H*nfcIA^ M^P^^A^^>^2 2 1 

^7A^^U 2 2 2 (:M$ntt^/i^mtti$ 

n, /i^T3-^2 2 3iaoTr3-H$n, mm 

[0 0 15] Jfcfc, 7 P D^^A^'>>^ 1 30»f^<h|t| 
m^d^7A^^7>^2 2 l©|*3#fcl#inJ|£S 

^EU 2 2 2 ufis^&mZhttiL, ^ffTZo 

[0 0 16] ±K<Dl:*>\z* Se*cov-r 9u7u<teyDr 
MPUtlt 7utf 1 3 0ft«Ul^« 

J0"T£o :/P^A#^>^ 1 3**Ui*bfceSrT F 1/ 

yp^^Af^tu 3 o ±\zmmzfawi2nx^z. 

[0 0 17] 



(3) #W1 1 - 1 4 3 8 5 2 

4 

3tT§i^ v^^pyp-tr^ito^aiHi^ yp^ 

[0 0 18] ^^0> fie^^V-f^P^Piru/ltMPU 

<n&o\z, ypy^A^^eu 3 o±(cisi:»^$n 

70 T(A£<h, 3 (XDt^V-ZMZtemZtlT^Zy* 

— ^*IE#fcK^n«, *^EU 3 0 KtefflSnT^S 
yP^7A^»m^d:^f§o 
[0 0 19] **Mtt, Bf«©^oy5A««*»SftT 

^§^tu^<b, f^3r$^yp^7A^5e»nfc 
iLTfe, ^o^®^tifcyp^7A^)!l#rtsc:t 
^ait*sv^^pypt^^ *^ED, /^USl 

[0 0 2 0] 

THl/Xib, ^^U^^ypy^A^Hltypy 
7AtaHf8^^cV>f/7pypt7fT^§o 
[0 0 2 1 ] 

[%m<omm<Dmm^^zfmmm] bih *mM<D— 

[0 0 2 2] V-T ^pypir^/itMPUi tt* ®9K^ 
<?0 Tfie*©v-f ^p^Pir^itMPUfcisiiT, ^p^7 
A*9>?130ftbDl:, »«a*«£»4 0*«/B 
T£*><7)T&£o uCt, *<Ha*«£»4 Ott, 1^ 

*«a*je**a©«-c*s. 

[0 0 2 3] ^£9, 7^^pypt>>1j-MPUi te, 
^-^XSBl 0i ftdff»2 0i <fcK<fcoT*]5£3 

[0024] oi wmmm^y h 

40 (ALU) 11^ iHffll^yX?12t, *«a»#£ 
g§40£, ^l/yX^Ut, /U-f>^7x-Xl 
5££WT3o ffifflgB2 0i fit, ^T3-^2 1i, 
V-T ^P:/P^A$iJfPHIg§2 3 V 
-T^P^Pir^itMPUi tt, /U-f>^7i-Xl 

RAM, ROMfO^tU3 0i fc»«SnTlr>*. 
[0 0 2 5] 02(1 ±E*««^*^**<Ha**^ 

»4o©i*wt, »(Ha*«*»4 o*«iH*r*«© 
50 co o 2 6] *(Ha*»*«4 on H2 (i) kts-t 
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<k5\Z. D-FF40L 4 0 2, 4 0 3, 4 0 4<h, 
Ex. NOREI84 0 5iSlrtS. D-FF40L 
4 0 2, 4 0 3, 4 04WJ(:M^n, D-FF4 
0 1, 4 0 2, 4 0 3, 4 0 4j&*HJ*T*ffi*Qi , Q 

2 . Q3 * Q4 £U fiQi £Q 4 t*Ex. NOR0 
&§4 0 5lCA*j£n, Ex. NOR[nJg§4 0 5 0ffiy}« 
W-FFODA**Fi:8«ShW5. 4t 
Qi , Q2 * Q3 , Q4 JPHttaft»£»4 0ftttttA? 
£M (JS&aft) Tfc£o 

[0 0 2 7] ^CtC, *«a*»*»4 0©»fP*Ct5^T 

[0 0 2 8] Sf, l^SO^Dy^CL 1 lC<fcoT, 
D-FF401, 402, 403, 4 0 4OtTlC0# 
tyhSnt^fcit«. CO«-&, Ex. NORleJgg 

4 0 5*«1 fttu^-rso 

[0 0 2 9] 2Og0i?P7^CL2l:J;oT, Ex. 
NOR[§]g&4 0 S(Omtim r 1 j ^D-FF40 1 ^Hi 
*U D-FF401, 402, 4 0 3#^tt*ttffi* 
iT^fcl 0 , 0, 0 ^Cffift, D-FF4 0 2, 4 
0 3, 4 0 4^tb^T^>o ^£0, ^D7^CL2CJ: 
oT, *«a***IM0OUJrttt (Qi > Q 2 . Q 

3 , Q4 ) m2 (2) \zn<-r j: ^ tc, r i o o o j 

CO*§£\ Ex. NOR0BS4 0 5*< roj ft 

[0 0 3 0] 3^»g(7)^D7^CL3(:ctoT, Ex. 
NOR HISS 4 0 5 0tijy3ffi r o J ftD-FF4 0 l&tti 
tJi,, D-FF401, 402, 4 0 3*^tlfftHJA 
iT^cll, 0, O^Uffift, D-FF4 0 2, 4 
0 3, 4 0 4^tb^*r^>„ ^P^CL3K£ 
oT, *(Ha*»*»4 0<©tH*tt (Qi , Q 2 > Q 
3 > Q 4 ) tt, i2 (2) tc^-r^K, TO 1 0 0J 
Klfr^o CO*§^, Ex. NOR0K4O5^ r 1 j ft 

[0 0 3 1] 40lWD7^CL4f:J:^T, Ex. 
NOR[eISS4 0 5 commit r 1 j ^D~FF40 1 
y}L, D-FF4 0 1, 402, 4 0 3^fnfnffl^ 
ITt^lO, 1, O^HEItft, D-FF4 0 2, 4 
0 3, 4 0 4««tHAn. O$0, ?UyS7CL4\Z£ 
oT> »Mft*4S4 0©fflAlt (Qi , Q 2 , Q 
3 , Q4 ) tt> 0 2 (2) ^^t"ct^(C, ri010j 
CO^, Ex. NORls!!84 0 5# roj ft 

[0 0 3 2] 5-DB<Di7ayi7CL5&M\Z&\,*Th* 

±mtmm\zi,T, m2 (2) ^mais 
(Qi .Q2.Q3.Q4) 

[0 0 3 3] ^£0, HftliLft%£84 0lt Br 

jtoasfcftrauMB^TW^-rsfco-cfco, «<uaft% 
^g§4 otcj:oT)ii^^*$n^a^o^^j«, s^tt 

Ofc£*5lJT**. 
[0 0 3 4] H3fS. ±fE3lS60»jT&&V-Y ^U^D-fe 



(4) 1 - 1 4 3 8 5 2 
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yU-MPUi OSlf^ftlttBJ-r^HTfe^o 
[0 0 3 5]»«aS»t»4 0H ±BOJ:3K, 0 
000, 1000, 0100, 1010, 0101, 0 
010, 1001, 1100, 0110, 1011, 1 
101, 1110, 0111, 0011, 0001 com 

#Tffiftfg£u in6»tsn«w*no«*7H 

[0 0 3 6] f IT, yo^7A^3-Fo pi- 
opl5^ ±|3T FtxXOjl@#-C, U 3 0 i Kft 
70 I^fttl^, T&;b*>, ftffli:»t«7Hl/X0 0 
0 0#«l:»ma - H o p 1 #*MSn, 2#Bfc» 
£-f £T KI/X 1 0 0 0«»lC»4**n— Fo p 2 
MS*!, 3#|0tti:Jt*f5 7Hl/XO 1 1 
li**a-Fop3a«tt«SftT^. 4#B£U*fc# 

tt-5fn«en©7Hi/xi:n 0 3^t*«t5Jc, ± 

EiH*l:, ♦♦a- Fop 4, op 5, tfttlftS 

[0 0 3 7] ^(C, ±E*«S«©»fP»30ViTKM"r 

w [0038] $t, *<Ha*»*»4ot. wmmti, 

x rooooj ifiWLfezti* cofil rooooj ftTF 
ix*£U C07HI/X rooooj fc^jft-rsy^rU 

3 0i Oft^ (^3— F) o p lft^tBU COffr 

*3-Hopi**ffT*. z<Dmni>mt>2>£, mu 

a£fcfg£3§4 0te, ^7P7^CL 1 fcjfcDT, ±I3TF 

rooooj o&offi rioooj *58£U co 
fit rioooj ftTFlxx<tU cot Fix x rioo 
0j fcttJST^^UOpg^ F) op2^7 

^U3 0i ^6K*tHan, #*3-Hop2S*fft 
30 CO*fT)WI*:b*£* »(6ia*»*»4 0tt. ^7P 
y^CL 2 (CJfcUT, ±I5TFlxX rioOOj O^O 
It ro 1 0 Oj ft58£U COM roiOOj 67KU 
X£U COT Fix x roiooj CMf^^^U© 
fisg (tfr^n-F) op3^qEU30i j&>SR*IHS 

n, **3-fo p 3^mn^^o 

[0 0 3 9] «T, ±Ei:H«K:Lt\ *£;snfcR<K 

a»oiaftTFixx<hb, »tgnft7Hi/xic*ftf 
n»jST**SH*3— Fop3-opi 5 o*n*na*ja 

^ i 5©*n^n*i*, HfTT^o 

[0 0 4 0] CCTfttSfr^S^tt, *<wa*»£»4 
OftyD^^A^^^^Of^^OfC^fflbfc^^, ^o 
«4S ftft»M*oll*7 F UXfc LT, 7a?y& 
ft><^:U3 0i CfJ6MlTi5<^T\ iEb^KSJfT 

[0 0 4 1] £C3T, ±IB^M0tJ{c*5^T, lEt 
^^U30i OrtSftflfW LcfcS iL, 0 0 0 0# 
ttjfcSJBK^tU 3 0] 0|*)^ft^I&£<h, COd:3 
50 fCLTB^ffiSnfcf9M*ri-- Ftt* opl, op 15, 
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op6, opl4, op3, op5, op9, opl3 
COJIE-C&O, ^^:U30i ±0D;/p^A£IEb< 

3 0i ±<O^Dif^A*iEU<»«"r*^tf4T#3tt 

[0 0 4 2] H4tt, Kttaftft£S4 0&MM>)Ea( 
a»»^»4 10#tj£#J<h, H{tt&ft9B£B4 l©»ff 

[0 0 4 3] K{Haft»£«4 1 tt, »«a*»£*» 

^fticD^j-r * o > K{Haft%£« 4 o ottfc o fc«efli-r 

[0 0 4 4] KftliLft%^»4 ltt, D-FF41L 
412, 413, 414t, tl/^^Sh S2, S 
3, S4t> Ex. NOR@B4 IStSttSfeOT 

tU^^Sl, D-FF41 1, 
S 2, D-FF412, ±Ut7*S3* D-FF41 
3, irl"^S4, D-FF4 1 3««a[WK:««*n, 
D-FF41L 412, 413, 4 14^ffl*T5fi 
£Qi > Q2 . Q3 . CU^U fiQi <hQ 4 £**E 
x. NOR|hISS4 1 5 JCA^^n, Ex. NOR(hI&§4 
1 5 ©ffl Ui^S 1 <&BArt»^fcfiMS<*n 
Tl^o tl/**Sl, S2, S3, S4(?)#A 

Assume *n*n, *ww«Aasrpi i, 12, i 

3, I 4«$ntt^ 6 iru^^m^s^o 
tl/^^Sl-S4fiAA*SfOfi§ 

Sl-S4ttBAA«f©fflfft«{T5. ttQ 

i ■ q 2 > Qs . Q4 *iB«afc«**4o*«a*r* 

[0 0 4 5] Jfcfc % »<Ha****4 lfcffl»!tt«ttrr 

[0046] »<Ha»*£S4 i \zmm<Dimm*KjE 
-?z>m&, »«ttA*»?i i- 1 4©**i*nK:BffB 

0»)BItA*L, -feU^S l-S4IC«*t*tl/ 

^ ^ s i - s 4 <^^n^n«, wmmxttm^ i 1 - 1 

4K^t*«D»lffl*ttl*U cn^lOilOT-FF 
411, 412, 413, 4 1 4<D^rtl j en{ZXtJ^n 
Z>o fit, tlx* fcfflO**.*. ^intCcJ: 

or, Ma»?!4g4 i iz&ttzmmm&femmm 

[0 0 4 7] irU^7 hff*t£ 1 m^moL -fe 

u^^sijwex. norihis^4 i snmtimn&ttiJj 



(5) 4#M¥l 1 - 1 4 3 8 5 2 

8 

S 1-S 3C0ffi^«^*ta^-r^o -trl/^ h 

Sl^Ex. NOR®K4 150lll*(|^|llAl, ir 

i/^^s2-s4wn-en^ mao-tu^s i~ 

[0 0 4 8] ±e*««fc<fcntf, T-fj^a^otyU 1 
MPUi K43^T, SEMffllT^fcyD^7A*-?> 
* 1 3O«to0lC»«a*S5*S4 0, 4 1^ffll, 
*®*m*5B£S4(K 4 1W»tt*«*7Hl/X 

;*^U3 0i fC»JW$nT^S^D^^A*T Fl/AO 

[0 0 4 9] @5te, *^<7)fg2 0|gj!f6#JT&£^ 
^aypt7ltMPU2 *St^D^@T$^, 
[0 0 5 0] v-f ^P7 p Pir-/itMPU 2 tt, Bll:* 

^ -f ^P^P^AfMffl&frSttfcDK, A — H "7-f 7— 
FP5>:y*Ttt*b&0!lT**. RISCI^ 
<^p^D"tr>yitT«, v^f^pyn^A^^ 

[0 0 5 1] ^>2;9, T'f^P7 p P-tr^itMPU2 tt, 
^r-^Xg&lOi ©Jffllgi52 02 tlCcfcoT*** 

[0 0 5 2] H6(t *%0JOm3(D^JS^ijT*^>T-r 
^p^p-fe^/itMP u 3 SSt^n«/i7HT»«. 

[0 0 5 3] 7>fi7DyDty1tMPU3 El 1 

mn^T YV7.rtxhT~?n7.£\zftM\^tzm-x:$> 

Z> 0 V< ^P^P"fey1tMPU3 Mati 
4»4 01?4ffi$nfc7H t UXtt, fy^8©7Hl/ 

[0 0 5 4] EI7te, iE^JfiWUcfe^SV-f^P^P 
40 ^AfMfflllHl88 2 3 0Sft{»|^^tBtfe5, 

[0 0 5 5] V>f *P7P^5AflMI||S18 2 3te, «(H 
af&5g£§§2 3 1 <h, /iyP^A/^U 2 3 2 m 

^-^laotM^n, *<Ha»*£»2 3 

fcCQT&0, ^ntCcfcoT, /i/py^A^tU 2 3 2 

2 3 2tCte, ^t'J30i »{Ha»»£»2 

3 l3j«»*-r*JB«a» (7HUA) Oli:yp^7A 

50 «$nn^, 
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[0 0 5 6] H8B. ±&mmW\Zt=V 
g§4 0£— ASlflsLfcL F S R (Linear Feedback Shift 
Register) 4 2 SrTn-THT&S. 

[0057] LFSR42I1 nI©D7Uy^7U7 

^FFi . F F 2 - FF3 - FF„ n<@©& 

jsSL'Sc i , C2 . c 3 , » c n -l . c n <t. n — 1 

<I©Ex. ORi , Ex. OR2 . Ex. OR3 > — 
Ex. ORn-i . c 

2 » C 3 . C„-i **BC»«l"r*«^K:tt. t 

<Dm&2tlZ>mM&c 1 ~c n -i K^JTrstHTJ^Q 
l ~Q„-l t»*0Ex. OR©A*jStf-K:«ttU & 

ttAci . c 2 . c 3 c n -i *^m\z\tmmv 

ft«r»»^C»a. -t©«tt3ftfc^«ttjftci ~c n -i « 
7>U *fjS-T5Ex. OR«L, jbis-t*. 
&*5, 0 8*. r= 1 j «l;S5RT5tir>5Si»T 

[0 0 5 8] ^£0, fctAtf, iteci SrHBRtCjg 

ttJ^Sffi^Ql £*rJS©Ex. OR] ©ATjSSmcgegg 

at, *©a«snttir>««^c2 **-:/> u *t«r 

5Ex. OR 2 SB'JRfcU H^^OEx. ORi tEx. 
OR3 ii*Um&ffi.T2> (Ex. OR 3 #tMNt£tt«* 

^i:h. ex. or 4 trnmrnm-rz) . 

[0 0 5 9] ^©.fc^SCLT, LFSR42S. Si<Ha 
f8±§§4 1 ©£?(;:, #D7'J2/^7P-^FFi . F 

F 2 . F F 3 , , FF n <Dmmz. ^n^*n-fei/^ 

•*n«Ex. ORTSSl/Ti&O, H 2 C^TJIUHa 
**^»4 0, H4»C*riS<HSLjR»*«4 ltt. E 
x. NORSr^fflLfc^jTS.^. 
[0 0 6 0] Lfcifi^X, -?-fi7 n-7a±yV!$\z$itt 

A— •7a>7y7'ISfl:, 0 8 Cast" L F S R 4 2 ©Jglgg 

T, $lRj#(C| , c n ©2^©*£S^L- (Ex. OR 
1 ©#-£{£# L) . A-vb >2 tCfct^T. S 

ffi^lci . c 2 tilO^.TgE^c„ &mm-?2> (Ex. 
OR] tEx. OR 2 ££{£JFJ-r<5) . A*-v f a>3« 

«:*|ft*-&t>'ti:C-rntf«fc^. 

[0 0 6 1] »mtMS4 0, 4 1, 08 IC 

SfL FSR42©«fc'5&LF S R &i*tt4fSt 
tt»J<0*<Ha»c*±8g*ttffl-raJ:'5K:l/T'bJ:t». fc 
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i^mn?*t.^mm*m<mfe<omm\z$t-Diz&. 

[0 0 6 2] IIHa»S4fgi:LT. LFS 

R5I*it^?tt. 1 fii*©W«*-3-3Jf flrr** 
5¥St, BffcCffiflfl (ltJtJjpj|-r*t^5Sflll*l* 
fi£$nsiS?iJSrtrj73TS^©<h. ^©ffiSiJCftoTcit 

[0063] ±te^is^itt, v-r ?a-7u-tyvizmm 

20 «k9!|-C**#l-f >^g^>hftJH**fe-J-'5»<Ha* 
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